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Supplemental Figure 2. Gene set enrichment analysis (GSEA). Signature genes of T helper
cells (a), innate lymphoid cells (ILC) (b) and yd T cells (c) were probed on genes differentially
expressed between INKT subsets. Subset signature genes were listed is Supplementary
Table 1. V2 (Vy2+) and V6 (V86+) are thymic CD24'°% cells v T cells and V5 (Vy5+) is
intraepithelial yd T cells.



Supplementary Table 1. List of subset signature genes. Gene lists were generated as depicted in Fig. 3A and 4C.

>NKTp, NKT2 & NKT17 >NKTp, NKT1 & NKT17 >NKTp, NKT1 & NKT2 >NKT1, NKT2 & NKT17

1700026L06RIK
1700128F08RIK
2700097009RIK
4933440MO2RIK
6330512MO4RIK
A430084POSRIK
ANXA2
APOL9B
ARL4D
AW112010
BIN1
BTG2

2610018GO3RIK
3830431G21RIK
4930555[21RIK
6330406115RIK
ABHD13
ACP5
ANO7
APBB2
ARHGAP20
ARMCX1
ATP1A3
C330018D20RIK
CDCA5
CMTM4
DEPDC1A
DLEC1
DNM3
DYRK4
E2F7
F13A1
FABP7
FAM1698
FAM558
FAM71F2
FLRT2
GATA1
GM129
GM973
GPR97
GPRASP2
HC
HECW2
HIST2H2BE
IL17RB
KHDRBS3
LIMs1
LRP11
NUDT7
OLFML3
ORC1
PCSK1
PDE4C
PECAM1

PRR5L
PSTPIP2
PTPRR
PYROXD2
SCNgA
SESN3
SLC29A1
SMPDL3B
SP6
STARD10
TESC
TIAM1
TRIM13
TUBA3SA
ZCCHC12

NKT17

81
1300014106RIK
2310007L24RIK
ABI3BP
ACPP
ADD3
ADRB2
AGPATS
ANKRD6
APP
AQP3
ARLSC
ARNT2
BLK
CACNA1A

CRTAM
D17H6S56E-3
DOCK5
ELMOD1
EMB
F2R
FAM189A1
FAMB3A
FRMD6
FSTL4
FUT7
FXYD7
GM10791
GM2A
GM9g61
HS3ST1
IL17RE
IL1R1
IL23R
KCNK1
LAPTM4B
LINGO4
LTA
LY6G5B
MAF
MARK2
MATN2
MICAL2
MMP25
NR1D1
OLFR60
PEX26
PLCB4
PLEKHB2
PLIN2
PLXND1
PON2
RAMP3
RARA
RORC
SDC1
SEC11C
SERINC5
SLC11A2

TMEM176B
TNFSF14
TRPV2
UcP2
ZBTB7C

1190005F20RIK
2010107E04RIK

NDUFA13
NDUFS4.
NUDCD2
NUP50
OXSR1
PTTG1
RNFT1
RPA3
SLC2A1
SPC25
SRP68
STMN1

NKT1

>NKT2 &NKT17 >NKT1 & NKT17

1700026L06RIK
1700128F08RIK
2700097009RIK
4933440MO2RIK
6330512MO4RIK
A430084POSRIK
AB124611
AHNAK
AIM1
AIMIL
ALAD
ANXA2
APOL9B
ARL4D
AW112010

DENND4A
DOPEY2
DSE
ELOVL7
EOMES
FAM26F
FAM65B8
FASL
FCER1G
FGD5
FGL2
FGR
FILIPIL
FKBP8

NKT2

1700040L02RIK
2610018GO3RIK
2810417H13RIK
3830431G21RIK
4930452B06RIK
4930555/21RIK
4930588N13RIK
6330403K07RIK
6330406115RIK
9030617003RIK
ABHD13
ABHD4
ACP5
ADH1
ADK
AGFG1
AHCYL1

ARHGAP19
ARHGAP20
ARMCX1
ASF1B
ATP1A3
AURKA
BC021785
BIRCS
BRCA1
BTF3L4

C330018D20RIK

cCDC126
CCNB1
CCNG2
CCR9

F13A1
F630042J09RIK
FABP7
FAM1698
FAM558
FAMS55C
FAM71F2
FLRT2
FOXN2
FRMD7
GABRR2
GATA1
GEN1
GM129
GM14085
GM4841
GM8096
GM973
GNAS
GPR97
GPRASP2
GSN

HIST2H2BE

IFI27L1
1IGP1
IL17RB
121
L4
IL6RA
KHDRBS3
KIF23
KLRAG
LCK
LIMS1
LRP11
LRRC49

NKT17
>NKT2 & NKT17

1300014106RIK
2310007L24RIK
2410066E13RIK.
3230401D17RIK
6720401G13RIK
9130401MOTRIK
AAGAB
ABI3BP
ACPP
ADD3
ADPGK
ADRB2
AGPATS
ANKRDS
APP
AQP3
ARLSC
ARNT2
ATGT
BATF
BLK
CACNATA
©CDC86
cD37
cD72
CHAD
CNR2
CORO2B
CPE
CREG1
CRMP1
CRTAM
D17H6S56E-3
DHODH
DOCK5
DPY19L3
ELMOD1
EMB
ENTPD7
EROIL
F2R

SLC35F2
SLC41A3
SMOX
SMYD1
SPSB3
SSR1

ILc1
>ILC2 & ILC3

1110038D17RIK
1110054005RIK
1700025G04RIK
2210404J11RIK
2810417H13RIK
4632428NO5RIK
4930486L24RIK
6030458C11RIK
6330512MO4RIK
A430078G23RIK
A430084POSRIK
A530054K11RIK
AB30001G21RIK
AB30089NO7RIK
AB30007P12RIK
AB124611
ABCA1
ACSS1
ACTN1
ADAM4
ADAMTS10
ADAMTS14
ADAMTS6

Al467606
AKR1B10
ALKBH4
ANKMY2
ANKRD24
ANKRD44
ANXAT
ANXA2
APBB1IP
ARHGAP15
ARHGAP25
ARHGEF18
ARHGEF2
ARL2BP
ARLAC

ATP1B3
ATP6VOA2
ATP8B4
AW146020
B3GNT5
BAGALTS
BC017643
BC094916
BOLOL.

BID
BOD1
C030039L03RIK
C1GALT1
C630004H02RIK

CDC14B
CDC25A
CDC258
CDC42SE1
CHORDC1
CHPT1
CHSY1
CLDND2
CLEC2I
CLN3
cLocK
CMAH
CNGA1
CNR2
COPA
CRIP1
CRTAM
CSPRS
csT7

iLc2
>ILC1 & ILC3

0610010012RIK
1110002B05RIK
1700113H0BRIK
1810011H1RIK
2510009E07RIK
2810055G20RIK
3110043021RIK
4930412013RIK
4930562F07RIK
4932438H23RIK
9430020K01RIK
A4GALT
A930011G23RIK

ACBD7
ACER2
ACOT6
ACSBG1
ADAM19
ADCY9
ADM
AKR1C12
ALDH3A1
ALOX5
ALPK3
AMPH
ANKS6
AP1S3
APBB2
AR
AREG
ARG1
ARHGEF10L
ARHGEF11
ARHGEF12
ARL5C
ART2B
ASS1
ATPEVOA1

ATP8A2
B830017HOBRIK
BACE2

BZW2
CACNA1D
CALCA
CAR13
ccL
CCR4.
CCR8
CD24A
CD6
cD81
CDH2
CHD7
CHDH
CHSY3

YSLTR1
D330045A20RIK
DACH2
DENNDS5A
DGAT2
DHCR24
DHX40
DIP2C
DMXL2
DOCK1
DPH5
DUSP10
EBI3
EEF1B2
EEPD1
EFNB2

EPBA4.1L4A
EPHA2
ETS2
F630111L10RIK
FAAH
FAM1698
FAM183B
FAM194A
FAMS55D
FAM71F2
FBXL21
FBX034
GALC
GALNT3
GAS2L3
GATA3
GCFC1
GFI1
GFPT2

ILc3
>ILC1 & ILC2

a1
MARCH?
SEPTS
1700009P17RIK
1700012B07RIK
2010002NO4RIK
3230401D17RIK
4930503L19RIK
6720401G13RIK
8430410A17RIK
9130011J15RIK
AB30080DOTRIK
ABCC3
ABHD4
ABI3BP
ABLIM3
ACPP
ACSL1
ACVR2A
ADRBK2

AI848100

APOBEC1
APOLTE
AQP3
ARHGAPG
ARHGAPS
ARHGEF5
ARPC3
ARRB1
ARRDC3
ARRDC4
ASAH1
ASPHD2
ATP1A3
ATP6VOD2
AVIL
AWS549877
B3GALT2
B3GALTS
BAGALNT2
BC016495
BC018473
BC031181
BCL2AIC

C130039016RIK

c4B
CABLES1
CAP2
CAPG
CAV2
©CDC55
CCNE2

CDC42EP2
CDH17
CDH20
CDK14
CHAD
CHST12
CKB
cLica
CLNK

CORO2B
CPA3
CPD
CRYAA
CSTAD
CTLA4
CTSA
CTSB
cXcLe
CXCR5
CYP2J6
CYP2J9
CYP4F16
D16ERTDA472E
Fd

DHRS11
DHRS4
DKKL1

DLGS

DMRTA1

DNAHC6

DNAJBS

DNAJC12
DPEP2
DSTN

NK cells
>ILC2 & ILC3

529
0610007P22RIK

Th1
>Th2 & Th17

1000
SEPT6

06
1110038D17RIK
1110054005RIK
1600012FO9RIK
1600012HOBRIK

1
1110059E24RIK
1700001022RIK
1700025G04RIK
1700040L02RIK

1700020L24RIK 2510009E07RIK
1 26

1700040L02RIK 2900026A02RIK
2010012005RIK 4930486L24RIK
2810006K23RIK 493343011 7RIK
2810417H13RIK 5430417L22RIK
2810422020RIK 5430427019RIK
3110001DO3RIK 5730508B09RIK
3110003A17RIK 5830411NOBRIK

4430402118RIK
4831426119RIK
4930486L24RIK
6330512MO4RIK
9130023H24RIK
A430078G23RIK
A430084POSRIK
A530054K11RIK
A630001G21RIK
AB30033H20RIK
AB30089NO7RIK
AB30007P12RIK
A930038CO7RIK
AB124611
ABCAT
ABCD1
ABCG2
ABTB2
ACER3
ACPL2
ACSS1
ACSS2
ADAMTS10
ADAMTS 14
ADAP1

AI467606
AIB37181

AOAH
APBB1IP
ARHGAP25
ARHGAP30
ARHGEF18
ARHGEF2
ARL4D
ARL6IPS

ATP6VOA2
ATP8B4
AW146020
B3GNT5
BAGALTS
BAIAP3
BC017643
BC094916
BID
BLOC1S3
C030039L03RIK
c1aLs
CALM1
CAPN2
CARSB

6330403K07RIK
A
A530064D06RIK
AAd6T197
AAGAB

ABCA3
ABCC3

ARHGAP18
ARHGAP19
ARHGAP29
ARHGEF5
ARHGEF6
ARIDSB
ARLSA
ARLSB
ARRB1
ARRDC3
ARSB
ASAH2
ASAP1
ASNS
ATF6
ATP11B
ATP13A3
ATP1A3
ATP1B2
ATP2B1
ATP2B4
ATP6VID

B430306NO3RIK
BAGALNT4
BAG3
BASP1
BATF3
BBC3
BC022687
BC052040
BC068157
BCL2L11
BCL7C
BEND6
BHLHE40

Th2
>Th1 & Th17

1000
MARCH10
0610009L18RIK.
1110032F04RIK
1110034G24RIK
1110058L19RIK
1190005106RIK
1700056E22RIK
1810011H11RIK
2310035C23RIK
2410015M20RIK
2410137M14RIK
2610008E11RIK
2700046GO9RIK
2810408MOSRIK
4921507PO7RIK
4930453N24RIK
4932438H23RIK
5830415F09RIK
5830416P10RIK
6430571L13RIK
9430020K01RIK
9930012K11RIK
A430078G23RIK
AB30033H20RIK
AA98T7161
ABCB9Y
ABCC1
ABHD14B
ABHD6
ABTB2
ACAP3
ACAT2
ACBD7
ACCS
ACOT11
ACOT2
ACRBP
ACSS1
ACSS2
ACTN2
ACYP1
ADAMS
ADAMTS10
ADAMTSL4
ADAR
ADC
ADCK1
ADCY6

ADK
ADPRHL2
ADRBK2
AFF4
AGER
AGPAT2
AHNAK
AI413582
AI462493
Al467606
AIB54703
AK2
AKAP7
AKAP8
AKAPSL
AKR1C12
AKR1C13
AKT1S1
ALDH1B1
ALKBH4
ALKBH7
ALOX5AP
ALOX8
ALS2CL
AMPD3
ANGPTLE
ANK
ANKRD23
AP3D1
AP4S1
APOL7C
AQP11
AR
ARHGAP4
ARHGEF1
ARHGEF10
ARHGEF18
ARID4B
ARLAA
ARL4C

Th17
>Th1 & Th2

1756
SEPTS
SEPT8
SEPT11
0610010FO5RIK
1600002HO7RIK
1600014C10RIK
1700008J07RIK
1700021K19RIK
1700029J07RIK
1700048020RIK
1700128FO8RIK
1810022KO09RIK
1810055G02RIK
2010015L04RIK
2010204K13RIK
2310014L17RIK
2310036022RIK
2310057M21RIK
2410089E03RIK
2700097009RIK
2810403A07RIK
2900005J15RIK
2900011008RIK
3000002C10RIK
3110007F17RIK
3110043021RIK
4632434111RIK
4833439L19RIK
4930452B06RIK
4930470H14RIK
4930503L19RIK
4930519F09RIK
5830418K08RIK
6030468B19RIK.
6430548MO8RIK
6430550D23RIK
6820431F20RIK
8430427H17RIK
9030612E09RIK
9430008CO3RIK
9430015G10RIK
A430093F 15RIK
AB30001G21RIK
AB30089NO7RIK
AB30080D0TRIK
AA388235
AAAS
ARTF
ABAT
ABCAS
ABCB6
ABCC4
ABCC5
ABCC8
ABCD3
ABCE1
ABCF2
ABHD15
ABI3

ADAMTS13
ADAMTS6
ADARB1
ADARB2
ADCY4
ADCY9
ADH4
ADPGK
AFAP1
AFF1
AFF3
AGAP1
AGAP3
AHCTF1
AHR
AHRR
AHSA1

ALCAM
ALDOART1
ALG3
ALGS
ALMS1
AMACR
AMOTL1

V1
>V2 & V6

23
c1aLs
cCL5
cD8B1
CRTAM
DAPL1
EOMES
GPR15
GRIA3
HMCN1
IFT80
ITGA4
KIT
KLRI1
MIR365-1
MS4A4C

V6
>V2 & V5

387
ACSL3
ADAMTS3
ADAMTS6
ADAMTSL3
ADK
AKAPG
AKR1C12
AKR1C18
ALS2
ALS2CL
ANP32E
APOO
APOOL
ARHGAP11A
ARHGAP24
ARLAD

BC021614
BC094916
BRIP1
BTLA
BUB1
BUB1B
BZW2
C330027CO9RIK
CACNA1D
CAP2
CASC5
CASD1
CBX5
CCDC125
CCNA2
CCNB1
CCNB2
CCNE2
CCR10

cDC6
CDCA5
CDCA7
CDK1
CDKN2C
CENPE
CENPH
CENPK
CEPS55
CES2D-PS
CHDH
CHEK1
CHST15
CHST2

CYC!
D030056L22RIK
DEPDC1A
DFNA5
DLGAPS
DNA2
DNAHC8
DPP4.
DSTN
DTL
DUSP2

V2
>V5 & V6

194
ACVR2A
ADAM12

ADAMS
ADRB2
AHCYL2
AI504432
AIB46023
ANKRD35
ANKRDS
AQP3
ARHGAP21
ARHGAP26
ARHGAP31
ARIDSA
ARNTL
ATF6
ATOH8

BLK
C630004H02RIK
CAMK2D
©CDC109B
CCR2
CCR6
CD163L1
CD44.
CD55
cDC14B
CDH10
CDON
CLIP1
CLOCK
CORO2B
CPEB2
CPM
CRY1

EPAS1
EROIL
ESYT2
ETV6
F2RL2
FAM117A
FAM124B
FAM169B
FAM65B
FCHO2
FLOT1
FOSB
FSTL4

GPR183
GPRa44.
GPRIN3
HE0B
HBB-B1
HBB-B2
HLF
HNRPLL
IFI203
IFNGR1
IGF1R
IL17F
IL17RA
IL17RC

LAPTM4B
LINGO4
LONRF3
LPCAT2
LRRC25
LRRC8B
LRRN4.
LTB4R1

ATP6VOA2
AUH
B3GALTS
B3GNT7
BAGALNT2
BAGALNT4
BAIAP3
BC005624
BCO13712
BCO16495
BCL2
BCL2L11
BEND7
BMF

BMP2K
C030046101RIK
1QTNF6
CABLES1
CAMK2N1
CAPN3
CAR2
CASZ1
©CDC104
CCDC134
©CDC136
ccbceo
ccLs
ccLa
ccLs
CCNI
CCNO
CCRL2
cD101
CD200R1

CTNNBIP1
CYP2J6
CYP2J9

CYP51
CYTH3
DBERTD82E
DAPK2
DCBLD2
DDC
DDX28

DENND4A
DHCR24
DHCR?

DISP1
DOK1
DSP
DTX1
DUSP10
DUSP5
DUSP6
EEF2K
EFCAB4B
EFHD2
EHD1



PTPN4 LART LXN STAB2 CTSD GLB1 pus2L CDs5 BMF ATP6VOB AMPH GADL1 LY6A ELMO2

QRFP LAT2 LYPDGB SUSD2 CYB5B GLRX DUSP4 CD68 BMP2K ATP6VOE ANAPC13 GAS5 LY6GSB ENPP5
RECK LITAF LZTFL1 TACSTD2 cYM GM7257 E2F3 cD7 BNIP3. AUH ANGPTL2 GEMING MATN2 ENTPD1
RGS1 LPARG MAGED2 TCEAL3 D10WSU102E GM889 EGFL6 cD9 BRDT AVIL ANKLE1 GEN1 MGAT5 EPB4.1
RGS18 LRRC8C MAPK11 TCEB3 D14ABB1E GRIN2D EIF2C4 CD97 BRE AW549877 ANKRD13B GM12238 MIF4GD EPCAM
RNF13 LRRK1 MBOAT1 TDRKH D1ERTD622E H2-0A EMD CDAN1 BSPRY AXIN2 ANKRD17 GM4759 MIR202 ERRFI
SAMD3 LY6C1 MCM10 TICAM1 D330012F22RIK  HAVCR2 EMP1 CDC14B BST1 B3GALT4 ANKRD26 GM885 MIR344 EXOC3
SEPN1 Lysc2 MGST2 TM2D3 D4WSUS3E HBA-AT ENTPD1 CDC25B BTBD1 B3GALTS ANKRD37 GMNN MMP14 FABP2
SERPINA3H LY6I MTX2 TMEM149 D8ERTDB2E HBA-A2 EPB4.1L5 CDC34 BTG1 B3GAT3 ANKRDS50 GNPNAT1 MMP25 FADS1
SERPINBY Lyz1 NAA20 TMEM1768 D930015E06RIK  HDACS EPS8 CDC42SE1 BTLA BAGALT5 ANKRDS52 GPNMB MTSS1 FADS2
SERPINB9B Lyz2 NBR1 TNFSF14 DAPL1 HDC EPS8L3 CDCA7L C1QTNF1 BAGALT? ANP32A GPR155 NAV2 FAM109B
SERPINI1 MAGOHB NCAPG2 TNS4. DDX39 HDX ETV5 CDH22 C1QTNF6 BAIAP2 AOAH GPR174 NPL FAM1358
SIDT1 MAN1C1 NCAPH TRPV2 DDX43 HES1 F2R CDK2AP1 C330007POBRIK BATF AP1AR GTF2IRD1 NR1D1 FAM46C
SLAMF7 MAP3K8 NRP2 TUBE1 DEF6 HGF F2RL2 CDKN2C CAB3 BBS9. APEX2 GYPC NR1D2 FASL
SNX10 MBNL1 NTRK3 ucpP2 DENND2D HIST1H2BC FAH CDKN2D CABLES1 BC021614 APITD1 H19 obct FCER1G
SPIN2 MCOLN2 NUDT7 UTP1IL DGKA HIST1H2BE FAM134B CGGBP1 CACNB3 BC037034 APLF H1FO OLFR525 FCGR3
SRC MS4A6C NUP153 ZBTB7C DGKZ HIST1H2BG FAM1848 CHPT1 CACNB4 BCAM APLP2 HC OLFRS527 FDFT1
STYK1 NCALD OLFML3 ZFP459 DIDO1 HIST2H2BB FAM20A CHRNE CAGE1 BCKDHB APOL9B HDC P2RY1 FDPS
SYTL2 NCR1 ORC1 DNAHC8 HLF FAM46C CHSY1 CAPN2 BCL11B APOO HDDC2 PCSK1 FES
SYTL3 NEDD4 PABPC1 DOCK11 HMCN1 FAMB2A1 CLDND2 CAR11 BETIL AQP3 HELLS PDE5A FGL2
TACC1 NEURL3 PCSK1 DOCK9 HOMER2 FAM98B CLEC2D CARD11 BHLHE41 ARGLU1 HEY1 PI4K2A FGR
TBX21 NKG7 PDE4C DPH2 HPGDS FBXL17 CLEC2I CASP1 BID ARHGAP12 HHEX PISD-PS1 FOSL2
TMEM2 NR4A2 PDE7B DPY19L1 HPN FFAR2 CLEC4E CASP3 BIN1 ARHGAP21 HIBCH PLIN3 FOX03
TMEM37 OASL1 PECAM1 DSCAM HS3ST1 FGF16 CLIP3 CASP4 BMP7 ARHGAP27 HIF1A PLP2 FRMD4B
TNFSF8 P2RY13 PGAM2 DTX3L HSPB11 FHL2 cLOCK CASS4 BOLA2 ARHGAP31 HISTTH1A PLXDC2 FRMDS
TSC22D3 PANK3 PGCP EFCAB4B HTR1B. FNBP1IL CMA1 CAV2 BRAP ARHGAP32 HIST1H2AB PLXNA1 GABARAPL1
TSPAN4. PDE7A PGK1 EFHC2 IFNGR2 FRYL CMAH CBLB BRI3 ARHGAP33 HIST1H2BB PLXND1 GALNS
TXNIP PEA15A PHGDH EFHD2 IGFBPL1 GABARAPL1 CMKLR1 CBX3 BSCL2 ARHGAP39 HIST1H2BF PRELID2 GBP5
TYROBP PGLYRP1 PLAC8 EHD3 1L13 GATAD1 CRIP1 CCDC102A BTC ARHGAP5 HIST1H2BG PROS1 GCA
WIPF1 PIK3R5 PLAUR ELOVL7 IL17RB GCNT2 CRTAM CCDC136 BTG2 ARHGDIG HIST1H2BJ PRSS12 GCET2
XCL1 PITPNC1 PLD1 ELTD1 IL1RLY GDA CSDA CCDC92  CO30006K11RIK  ARHGEF19. HIST1H2BK RAMP3 GCNT1
ZCCHC18 PLEKHM3 PPIC ENPP1 L4 GJB2 CSPRS ccLs CACNA1C ARHGEF9 HIST1H2BL RAPGEF4 GCNT2
POGK PRDX2 ENTPD4 ILs GLT25D2 csT7 CCND3 CACNB1 ARMCY HIST1H2BN RARG GFI1
PPM1J PRG4 EOMES IL6 GM11818 CSTF2T CCNI CALCRL ARMCX2 HIST1H4A RASA3 GGTA1
PRF1 PRKCA EPSTI IL9R GM166 CTLA2A CCR5 CAMK1D ARMCX4 HIST1H4B RASA4 GIMAP3
PTPN4 PRR5L ESYT1 INPP4B. GM5635 cTsC CCRL2 CAMK28 ARMCX6 HIST1H4C RASGRP2 GIMAPS
PTPNG PSTPIP2 EYA1 IPMK GNA13 CTSD CD163L1 CAMK2N1 ARNTL HIST1H4D RASSF3 GIMAPT
QRFP PTGIR F2RL1 IRF4 GNG12 CUEDC1 CD164 CAMTA2 ART2A-PS HIST1H4F RBPMS2 GKAP1
RCBTB2 PTPLAD1 FAM120B ITK GNG2 CX3CR1 CD200R1 CAR2 ASB14 HIST1HAK RET GLeen
RECK PTPN5 FAM33A JOP2 GNG5 cYM CD200R4 CARDG ASH2L HIST1HAM RORC GLP1R
RGS1 PTPRR FAMS538 KCNA4 GOLIM4 CYP17A1 cD28 CARHSP1 ASPH HIST2H2BB S100A4 GM11435
RGS18 PXMP3 FAMB5B KCNN4 GPNMB D1ERTD622E cD38 CATSPERB ASXL1 HIST4H4 $100A6 GM12253
RNF13 PYROXD2 FAM78A KCNQ5 GPR146  D330012F22RIK CD8A CBR1 ATAD2 HIVEP3 S1PR1 GM156
SAMD3 RCAN3 FAM788 KIF23 GPR157 DAWSUS3E cDY CBX4 ATAD3A HMGA2 SAMHD1 GM4956
SEPN1 RCBTB1 FBXL2 KLF5 GPR183 DBERTD82E CDY3 CBX7 ATADS HMGB3 SCPEP1 GNAS
SERPINA3H RGS12 FBX022 KLK8 GPR34 D930015E06RIK CDC14A ccpetot ATATY HMMR sbct GNB5
SERPINBY RPRM FCGR2B KLRG1 GPR97 DAPK2 CDK14 cCcpei1s ATP1A2 HRH4 SELL GNGT2
SERPINB9B RRM2 FCHSD2 KRT80 GRAMD1B DCXR CDK19 ccpe22 ATP1B1 HSPD1 SEMA4B GOLIM4
SERPINIT SAMHD1 FGF13 LGALS7 GRB7 DDX39 CDKN2A ©CDC32 ATP2A2 1830012016RIK  SEMA4F GP49A
SIDT1 scD1 FGR LGMN GSTM4 DGKH CDKN2C ©CDC8sB ATP6VOAT ID3 SEPP1 GPD2
SLAMF7 scD2 FLNA LMO4 GSTM5 DGKZ CDKN3 ccpey ATP6VOD2 IFI27L1 SERPINB1A GPR18
SLC2A3 SCN8A G38P2 LPCAT2 GSTT2 DNAHC8 CDNF CCIN ATPEV1G2 IFI27L2A SGK1 GPR34
SMAP2 SDHB. GAS7 LPHN2 GzMB DNAJC15 cDs2 ccM2 ATP7B IFI30 SH3BGRL2 GPR55
SNX10 SEC63 GBPS LRRC34 GzZMC DOCK11 CELF2 cCcNO ATPIF1 IFl44 SH3PXD2B GPR56
SPAGY SESN3 GDF11 LRRC52 GZMD DOK2 CELSR1 CCR1 ATR IFIT1 SLAMF1 GPX8
SPIN2 SETX GIMAPS LY6A GZME DPH2 CENPA CCR8 ATRN IFIT2 SLC27A6 GRB7
SRC SGK3 GM11435 LY6CT H1FO DPY19L1 CENPM cD1D1 ATRNL1 IFIT3, SLC35F2 GZMA
ST3GAL4 SGOL1 GNPNAT1 Ly6C2 HBP1 DUSP2 CEP170 CD3D ATXN10 IGF2BP3 SLCOA2 GzvB
STYK1 SLC22A3 GNPTAB MAP4K3 HERPUD1 DUSP22 CHD7 cD798 ATXN2 IGFBP4. SMOX GZMK.
SYTL2 SLC29A1 GOLGA1 MBOAT1 HK2 EFCAB4B CHPT1 cD82 AVPIT IGP1 s0Cs3 HECTD2
SYTL3 SMC2 GOLM1 MC5R HMGB3 EFHD2 CHST11 cD83 AXL IL13 SOX13 HEYL
TACC1 SMPDL3B GOLPH3L MED12L HOXAS5 EHD3 CHST15 CD96 B230319CO9RIK IL17RB SPOCK2 HIC1
TAPBPL SNX10 GPR1378 MICAL3 HOXA6 EIF5A2 CHST2 CDC42BPG B3GALNT2 121 SSH2 HIP1
TBX21 SOx4 GPR15 MNS1 HPSE ELOVL7 CHSY1 CDC42SE2 B3GNT8 L4 ST3GAL6 HMGCR
TGFBR2 SP6 GPR155 MRAS HSBST2 ELTD1 CKB CDH1 BAGALNT2 ILRA STOM HMGCS1
TMEM2 SPNB2 GPR174 Muct HSD17B11 ENPP1 CLEC12A CHN2 BAGALT2 INPP4B. STX1A HPGDS
TMEM37 ST13 GPR18 MXI1 HSPA13 ENTPD1 CLEC2I CHPF2 BAGALT4 IPCEF1 SUsD2 HSD1787
TNFRSF18 ST8SIAG GPR21 MYO1D HTRA1 EOMES cLict CHST10 BACH2 ITGA4 SYNE2 HSPA2
TNFSF8 STARD10 GPR68 NAIP1 ICOS EPSTI cLica CHURC1 BAZ1A JuB SYNJ2 HVCN1
TPM1 STMN1 GPRIN3, NAIPS IERSL ESD CLIP2 ciB2 BBSS5 JUP TASP1 IDH1
TPM4 TCF25 GRAMD3 NAIP6 IFI30 ESYT1 CLNK cisb2 BBS7 KCNN2 TBXA2R DI
TSC2203 TCF7 GRAMD4 NAV2 IFNGR1 EYAT CLSTN3 CISH BC018473 KIF11 TDRKH IERSL
TSPAN4 TESC GSG2 NCKAPS IGFBP4 F2RL1 CMAH CITED2 BC030476 KIF15 THY1 IGF2R
TXNIP THEMIS GTDC1 NEB IGFBP7 FAM1058 CMAS. CKLF BC030867 KIF20A TLR1 IGSF5
TYROBP TIAM1 GVIN1 NEO1 IL17RE FAM26F CNRIP1 CLCF1 BC068281 KIF2C TMEM176A IL12RB2
UBLCP1 TNFRSF4 GZMA NFIX IL1R1 FAMS538 COBLL1 CLCN3 BCAR1 KIF4 TMEM1768 IL21R
uIMc1 TOP2A GZMM NFKB1 IL1R2 FAM65B COPS2 CLCN4-2 BCAT1 KLF12 TMEMB5 IL2RB
WHSC1L1 TPMT H2-0B NHS IL1RL2 FAM69A COPS4 CLCNS BCL2A1B KLRA1 TNFRSF25 L34
WIPF1 TRIM13 H2-T24 NMUR1 1L22 FBXL2 CORO2A CLEC2D BCL2AIC KLRA10 TNFRSF26 IL6ST
XCL1 TRP53BP1 H6PD NPNT IL23R FCGR2B COX5A CLN3 BCL2A1D KLRA3 TSC22D1 INPP4A
ZCCHC18 TSPAN32 HAAO NUCB2 ING3 FCRL6 CPM CLN5. BCL2L2 KLRA6 TSPAN31 INSIG1
ZFP36L2 TTC3 HERC3 OLFR1009 ING5 FLNA CPNE3 CMPK2 BDP1 KLRA9 TUBAS INTU
pAZS TUBA3A HIST1H2AK OLFR1037 INPP4A FRY cs CMTM3 BEGAIN KLRB1B ZDHHC2 IRF8
TUBBS HIST1H2BN OLFR1134 INTS12 GALNT6 CSF1 CMTM8 BEND3 KLRB1C ZFP462 ITGA1
TWSG1 HN1 OLFR1168 IRAK3 GAST CSF2 CNGA1 BEND4 KLRC1 ZFP516 ITGAD
TYMS HOPX OLFR1173 IRF5 GEMIN? CSRP2 CNIH4 BHLHBY KLRC2 ZNRF1 ITGAE
USP38 HS3ST3B1 OLFR1226 IRF8 GGCT CTDSP2 CNP BIRC3 KLRC3 ITGAM
XKR8 HSD11B1 OLFR1245 Iscu GIMAP1 CTLA2A CNR2 BLCAP KLRI2 ITGAX
ZCCHC12 1830012016RIK OLFR1372-PS1  ITGB3BP GM11435 cTSB CNST BMP1 KNTC1 ITIH5
IFI44 1384 ITGBS. GNPNAT1 CUTA CNTROB BMPR2 KPNA2 JDP2
IFI47 OLFR340 JMID1C GNPTAB CXCR1 COL11A2 BPTF LCLAT1 JUNB
IFIT2 OLFR478 KCNK1 GOLM1 CXCR2 COL1A1 BRCA2 LEF1 KCNG3
IFNAR2 OLFR706 KRT4 GOLPH3L CXCR3 COL23A1 BRD3 LGI2 KIT
IKZF1 OLFR714 L1CAM GPC1 CXCR6 COMMD2 BRD7 LPCAT4 KLHL4
IL10RB oTX1 LANCL2 GPR137B CYBSR4 COMMDS BRIX1 LRRC6 KLRB1A
IL16 PAHA2 LARGE GPR160 CYP4F39 COMMD7 BRMS1L LRRTM1 KLRD1
IL17RA PAPSS2 LGALS3 GPR174 CYP51 CORO7 BRPF3 MAGOH KLRI1
IL18RAP PARD3 LINTC GPR25 CYSLTR2 coxi BUD31 MARCKSL1 KY
IL20RA PCSK1 LINGO4 GPRIN3, CYTH3 COX16 BZW2 MBOAT1 LAG3
IL21R PDCD1 LITAF GPX8 CYTIP CRIL C1QBP MCM5 LASS6
IRGM1 PDCD1LG2 LRRC49 GRAMD3 D16ERTD472E CREG1 c1s MCM7 LAT2
ITGA2 PDE4D LRRC8B GRAMD4 DBERTDB2E CRIP1 C330024D21RIK MGST2 LDLR
ITGAM PDE7B LRRK2 GSG2 D930015E06RIK CRLF2 C330027CO9RIK MIR181A-1 LGALS2
ITGAX PENK LTA GSTM1 DAP CRTC1 CACNB2 MIR181B-1 LILRB4
ITGB1 PGCP LY6G5B GTDC1 DAPK2 CSK CACYBP MKI67 LIMK1
ITGB1BP1 PKIA LY86 GVIN1 DCUN1D3 csT6 CALHM2 MPP§ LITAF
ITGB2 PLAUR LYSMD2 GZMA DDAH2 CST7 CAMKK2 MPP7 LPIN2
ITM2A PLCL1 LYSMD3 GzMB DDX60 CTAGES CAMSAP1 MRPS6 LRRCBC
JAK1 PLSCR2 MAF GZMK. DENND4A CTSE CAPG MSRA LRRCY
KBTBD4 PLXDC1 MAFF GZMM DENND4C CTSF CAPN11 MTX2 LRRK1
KCNAB2 POPDC3 MAPK10 H2AFZ DEPDC1B CTTN CAPRIN2 MX2 LSS
KCNIP3 POUZF2 MARCKSL1 HAAO DES CXCR4 CAPSL MYB LTA4H
KCNJ8 PPARG MARVELD1 HERC3 DGAT1 CXX1C CAR12 NANOS1

LYN
KIFC3 PPM1L MBD2 HEXB DGKH CYB561D2 CAR13 NCAPG MAP4K1



KLF12
KLHL20
KLHL4.
KLHL6
KLRA1

KLRA10
KLRA3
KLRAS
KLRAG

KLRB1A
KLRB1C

POT1B
PPARGC1A
PQLC3
PRF1
PRKCB
PRKCQ
PRRSL
PTCD2
PTPN12
PTPN4
PTPRC
PYCARD
PYHIN1

PPP2R3A
PRNP
PSMC5
PTGIR
PTK2
PTPAA1
PTPN13
PTPNg
RAB11FIPS

SERPINE1
SLAIN1
sLC18A2
SLCBA12
SLC7A5
SLC7A8
SOAT1
S0CS5
SPCS3
SPNS3
SPRY1
SSXB10
STEGALNACS
STAB2
STXBPG
Sv28
SYNE1
TANC2
TCP11LY
TGM2
THSD4
TKTLY
TLE1
TLR1
TMEM146
TMEM164
TNFRSF10B

VIPR2
VMN1R179
VMN1R6
YPEL2
ZC3H12C
ZDBF2
ZFP92

MDFIC HGSNAT
METTL4 HHEX
MGAT4A HIST1H1B
MICAL2 HIST1H2AF

MINA HIST1H2AK

MMP23 HIST1H2AN

MPZL3 HIST1H2BB

MSRA HIST1H2BC

MTAP7D3 HIST1H2BL

MYOSA HISTIH3G
NCOA7 HN1
NDRG1 HSD11B1
NEDD9 HYLS1

NEIL1 1830012016RIK
NFAM1 IF147
NFE2L2 IFIT2
NIF3L1 IL10RA
NLRP1B IL10RB

NMBR IL16

NOX1 IL17RA

NPAS2 IL18RAP
NR1D1 IRGM1

NRGN ITGA2

NTSE ITGAG

OAsL2 ITGAD

OAT ITGAM

OCRL ITGAX

OGFRL1 1TGB1
OLFR1342 ITGB1BP1
OLFR46 1TGB2
OLFR60 ITM2A

OPTN JAKT

ORAI1 KBTBD4
0SGIN2 KCNAB2

P2RX7 KCNIP3

PARP1 KCNJ8
PARP12 KCTD1
PDE4B KHDC1A
PDESA KHDC1B

PDP1 KLF12
PDZD2 KLF2

PEX13 KLHL20

PGM1 KLHL30
PGM2L1 KLHL4

PHYH KLHLG
PIK3C28 KLRA1
PIK3R1 KLRA10

PLCB4 KLRA3
PLCXD2 KLRAS

PLEKHG1 KLRAG

PLEKHM3 KLRAS
PLK3 KLRA9
PLK4 KLRB1A
PLTP KLRB1C

PODNL1 KLRC1

POP4 KLRC2
PPP1R11 KLRC3
PPP1R2 KLRD1

PPP1R3B KLRE1

PRAM1 KLRI2

PRC1 KLRK1
PRELID2 KPNA2

PRR5S KTi2
PRRG1 LACTB2
PRRG4 LAIRT

PSAP LASS2

PSD2 LAT2
PTGES LAX1

PTMS LDLRAP1
PTPN3 LFNG
PTPRA LGALS1
PTPRM LIMS1

RAB7 LPIN1

RABGEF1 LRMP

RAI14. LRRK1

RASA2 LY6C1
RASGEF1B Ly6C2
RASGRP3 LYRM2
RASL11A LZTS1

RBBP8 MAG
RBM11 MCAM
RBM24 MED30
RBPMS2 MEDS8
RCBTB2 MEF2C

RFK METTLS
RGNEF MOCS2
RGS9 MORC3
RHOBTB1 MS4A4B
RHOC MS4A4C
RHOD MS4A6C
RIN2 MTERF

RIPK2 MTIF3
RNF24 MYB
RNFT1 MYLIP

RORC NAGK

RPN1 NBEAL2

RPS7 NCALD

RSU1 NCK1

RYBP NHP2L1

RYK NIP7

S100A1 NKG7
S1PR3 NOD1
SAP30 NPC1

SAT1 NRARP
SCPEP1 NT5C
SCRT1 OAS1B

spct ORAI2

SDC2 ORMDL1
SEC24D 0SBPLS

SELM PAM
SEMA4F PDCD10
SEPP1 PDE2A

SERINC2 PDGFB
SERPINB1A PEX5L

DZIP1
E330009J07RIK
ECE1
EDEM1
EEFSEC
EFCAB10
EFHD2
EFNA1
EFR3A
EHD1
EID1
EIF2AK2
EIF4E3
ELOVLS
ELOVLE
EMB
EMILIN2
ENPP1
ENPP4
ENPP5

FAM110A
FAM114A1
FAM1228.
FAM132A
FAM168A
FAM20A

CYBRD1
CYP4F16
CYP4V3
CYSLTR1
D630039A03RIK
DANDS
DAPK1
DAPK3
DBNDD2
DCAF4
DCLK2
DDC
DDIT3
DDX26B
DEDD2
DENND1A
DENND1C
DENND3
DFFB.
DGKA
DHRS11
DHRS3
DHRSX
DMD
DNAJBY
DNASE1L2
DNASE2A
DOCK2
DOK2
DPP7
DTWD2
DTX4
DUSP1

FAM129C
FAM160B2
FAM19A3
FAM208
FAM46A
FAMB3A
FAMB5C
FAMB3H
FAU
FBRS
FBRSL1
FBXO17
FBXO27

FZD10
GABARAPL2
GABRB3
GAL3ST1

CAR5B
CARM1
CASK
CASKIN2
CASP7
CASZ1
CBX2
CCAR1
CCBL2
ccpeti2
©CDC116
cepe122
CCDC132
CCDC137
ccpeis?
C©CDC30

cDC123
cDC14B
CDC25A
CDC42BPA
CDC42BPB
CDCA42EP4
cDeas
cDC6
cpe?
CDCA7
CDH23

NCAPG2
NCAPH
NCR1
NDUFB6
NDUFC2
NEIL3
NEK2
NETO2
NIPAL1
NME1
NOP10
NPAS4

NPM3
NPM3-PS1
NRGN

PDCD1LG2
PGCP
PHGDH
PITPNM2

SLC25A13
SLC25A17
SLC25A5
SLC29A1
SLCA44A1
SLC5A3
SLC7A5
SLC9A7
SLFN1
SLFN3
smc2
SMTN
SNHG1
SNORA16A
SNORA23
SNORA34
SNORA44
SNORAG5
SNORAG9
SNORA74A
SNORD104
SNORD118
SNORD15A
SNORD158
SNORD16A
SNORD1C
SNORD22
SNORD35A
SNORD38A

OSGIN1
OSTF1
P2RX7

PACSIN2

PADI2
PALM
PDE4A
PDZD2
PGM1
PHKAT
PHOSPHO1

PIK3AP1
PIK3CB
PIK3R6

PKD2
PKP2
PKP4.

SELENBP1
SELENBP2
SELM
SERPINA3F
SERPINBGA
SFT2D2
SH2D1B1



SAMDIL
SASH3
SASS6

SCARB2
SCML4
SCRN3

SEC24A

SLAMF6
SLC12A7
SLC14A1

SLC26A11
SLCOA7
SLCO3A1
SLFN1
SLFN2
SLFN8
SLFN9
SMEK2
SNAI3
SNAPC3
SOAT2
SP100

SPATA13
ST3GAL4
ST8SIA

STIM2
STK38
STYK1
SULF2
SYTL2
TBC1D10C
TBC1D2B
TBRG3
TGFB3
TGFBR1
TIRAP
TLR4
TM6SF1
TMEM163
TMEM165
TNFRSF13C
TNFRSF26
TNFSF8
TPM1
TRAF3IP3

ZFP709
ZFP71-RS1
ZFP719
2ZFP759
ZFP760
ZFP763
ZFP825
ZKSCAN3
zYx

SERPINBGA
SERPINBEB
SERPINBY
SERPINE2
SESTD1
SGTB
SLC16A10
SLC16A6
SLC22A15
SLC31A1
SLC35B1
SLC41A3
SLCEA20A
SLC7A60S
SLC7A7
SLC9A2
SMAP2
SMOX
SMYD2
SNTB1
SNX18
SPRED2
SPSB1
SQLE
SRGAP2
ssx2IP
ST14
ST3GAL3
ST6GALNACE
STAP1
STOM
STX11
SUMO1
susD2
SUSD3
TACSTD2
TCEAL1

TMEM154
TMEM176A
TMEM1768

TMEMS5
TMEMS59
TMTC2
TNF
TNFRSF21
TNS3

TNS4
TOR1AIP1
TOX

TRF
TRP53INP1
TTLL

PGLYRP1
PHF11
PIK3R5
PION
PLA2G4B
PLD3
PLEK
PLSCR4
PNRC2
POGK
POLE2
POLR3K
POTIA
POT1B
PPARGC1A
PPM1J
PQLC3
PRF1
PRKCB
PRKCQ
PRRSL
PSIP1
PTCD2
PTER
PTP4A3
PTPN12
PTPN4
PTPRC
PTRH2
PXMP3
PYCARD
PYHIN1

SERPINB9B
SETBP1
SGK1
SGK3
SH2D1A
SH2D1B1
SH2D1B2
SH2D3C
SH3BP2
SIDT1
SIKE1
SLAMF6
SLC12A7
SLC14A1
SLC25A30
SLC37A2
SLC41A2
SLCOA7

GIMAP4
GIMAPS
GIMAPG
GIMAP7
GIPC1
GLA
GLG1
GLRX
GLTP
GM12070
GM12185
GM12250

HN1
HNRNPUL1
HOPX
HPSE
HS3ST3B1
HSD17B7
HSPA13
HSPA2
HSPB11
HSPB6
1830012016RIK
IcAM1
D2
IDH1
DI
IERSL
IFI1203
IF1204
IFI44
IFIH1
IFIT1
IFIT2
IFIT3,
IFITM1
IFITM2
IFITM3
IFNG
IFNGR1
IFT20
IFT52
IFT80
IGF2BP2

GATSL3
GEMIN8
GFI
GGCX
GIGYF1
GLIPR2
GLTSCR1
GM12191
GM13051
GM13251
GM15760
GM2382
GM5134
GM5148
GMS61
GM711
GM973
GM996
GMFG
GMIP
GNA15
GPBP1L1
GPM6B
GPR132
GPR137B-PS
GPR179
GPR97
GRAP
GRASP
GRIK5
GRIN2D
GRTP1

HISTIH1C
HISTIH1D
HPGD
HPGDS
HPS3.
HRH4
HS1BP3
HS6ST1
HSD11B1
HSD17B10
HSD17B11
HSD3B7

KLHL32
KLHL35

COX7A1
CPD
CPE

CPEB3
CPNE2
CPNE8
CPOX
CPSF2
CPTIC
CRABP2
CRAMP1L
CRLS1
CRTAM

CSPG5
CSRNP2
CSTF3
CTBP2
CTDSPL
CTH
CTLA2B
CTNNAL1
CTNND1
cTPS
CTSC
CTTNBP2NL
CUBN
cuLt
cuL?
cux1
cwez2
cwcar

CYP1B1
D11WSU47E
D19BWG1357E
DB30003M21RIK
D630045J12RIK
D930048N14RIK
DAB2
DACT3
DALRD3
DARS2
DBH
DBR1
DCBLD2
DCDC2C
DCLK1

DNAJBS
DNAJC11
DNAJC2
DNAJC21
DNAJC27
DNAJCE
DNAJCY
DNMIL
DNM3
DNPEP
DNTT
DNTTIP2
DOCK3
DOCK4
DOCK6
DOTIL
DPF1

SNORD47
SNORD49A
SNORD49B

SNORD55

SNORD61

SNORD68

SNORD82

SNORD85

SNORD87

TMEM38B
TMEM48
TOP2A
TPX2
TREML2

VAULTRC5S
VDR
WFIKKN2
ZBTB16
ZCWPW1
ZFP536

SH2D1B2
SH2D3C
SH3TC1
SIPATL1

SLC26A10
SLC28A2
SLC35F5
SLC36AT
SLC38A8
SLC39A4
SLC46A3

SLCOA3R1
SNAP23
SNX18

STEGALNAC2
STARD4
STK32C

STK39
STXBPS
SULF2
SULT2B1
SUSD4
SYTL2
SYTL3

TNFSF10
TNFSF138
TNFSF8
TNKS1BP1
TRDN
TRIB1
TRIO
TSGA10
TSPAN9



TADA1
TAF1B
TBC1D10C
TBC1D2B
TIGIT
TIRAP
TLR4
TMBSF1
TM6SF2
TMEM163
TMEM165
TMEM171
TMEM37
TMSB15A
TNFRSF26
TRAF3IP3

ZFP825
ZFP85-RS1
ZFP87
ZFP873
ZKSCAN3
ZKSCANG
zYx

KATNAL1
KATNB1
KCNAB3
KCNC1
KCNJ8
KCNK7
KCTD7
KDELC2
KHDRBS1
KIF14
KIF1A
KIF2A
KIF3C
KIF9

MORN4
MOSPD2

MAP2K6
MAP3K15
MAP3K2
MAP3K9
MAPAK2
MAPKAIP1
MAPRE2
MAST3
MAST4
MATK
MBOAT1
MCL1
MCTP1
MCTS2
MDP1
MED26
MEPCE
METRNL

MIRLET7B
MLLT3
MLYCD
MOSPD3
MOXD1
MPL
MRPL35
MRPL55
MRPS12
MRPS24
MTG1
MTMR10
MUC19.
MXD4
MYEOV2

DTL

DTYMK
DUSAL
DUSP4
DYRK3
DYRK4

DZIP3

E130308A19RIK
E2F3

E2F6
E2F8
E330020D12RIK
EBF1
EBNA1BP2
EEA1

EFCABS

EIF2AK4

EIF2B3
EIF3B

EIF4A1

EIF4G1
EIF5A
ELK3
ELP4
EML4
EMP1

F730043M19RIK

FABP5
FAM107A
FAM124B
FAM129B
FAM131B
FAM1338
FAM135A
FAM161B
FAM184B
FAM193A

FAM20C
FAMS538
FAMS7A
FAM738
FAMB3D
FAMB3E
FAM9BA

FANCA

FANCB

FANCG

FANCI

FANCM

FARSB
FASTKD3



PEA158
PGM2
PHF11
PHLPP1
PHYH
PI4KB
PICALM
PIGZ
PIK3AP1
PIK3R5
PIM2
PKD1L2
PKIB
PKIG

ORC4
0SBPL7
oTUD1
OXCT1
P2RX4
P2RX7
P2RY1
P2RY10
PADI4
PANX1
PARDSB
PAX9
PCF11
PCGF2
PDCD2
PDCD4
PDE4A
PDLIM2
PDLIM4
PDXK
PDZRN3
PEPD
PEX19
PFDN5
PHF1
PHLDA3
PHLDB1
PHLDB3
PIGM
PIM3.
PIP5K1B
PIPSK1C

PPPIR15A
PPP1R9B
PPP2R3A
PPP2R5A

PPP3CC
PQLCT
PRKAG1
PRKCQ
PRKCZ
PRKD2
PRKD3
PRKDC
PRODH
PROS1
PRR13
PRR14
PRSS32
PSEN2
PTGER2
PTGIR
PTPN13

RAB3A
RAB4A
RABAC1
RAMP3
RANBP6
RAP1B
RAP1GAP
RAP1GAP2
RAP2B
RAPGEF5
RAPSN
RARA
RASA3
RASAL3
RASGRP1
RASGRP2

FTSJD2
FUBP1
FUS
FUT10
FUT?
FXR2
FZD7
GABARAPL1

HAUS6
HAX1
HCFC1
HCFC2
HCN3
HDAC2
HEATR3
HECW2
HELLS
HELQ
HIC2
HIRA
HIRIP3
HISTTH3E
HIST1HAK
HIST2H2BB
HIST2H4
HIVEP3
HMBOX1
HMGB1-RS17

HMGN1
HMGN3



PMVK
POR
POUGF1
PPM1H
PPM1J
PPP1R12A
PPP1R3B
PRCP
PRDM1
PRDX4
PRELID1
PRELID2

RPGRIPIL
RRAS
RRAS2
RSPH1

SERPINBS
SERPINB6A
SERPINB6B

SERPINBY

SERPINE2

SETD7

RPS14
RPS15A
RPS18
RPS19
RPS21
RPS23
RPS24
RPS27A
RPS27L
RPS28
RPS3
RPSBKAS
RPSBKL1
RPS7
RREB1
RTF1
RTN4RL1
RUNX1

SERPINF1
SEZ6L2
SFT2D2

SLA
SLC10A3
SLC12A5
SLC12A9
SLC16A2
SLC17A6
SLC17A9

SLC25A37
SLC25A45
SLC26A11
SLC27A1
SLC29A4
SLC2A6
SLC35B4
SLC35C1
SLC35C2
SLC36A1
SLC37A1

HMGNS
HN1L
HNRNPA2B1
HNRNPD
HNRNPH1
HNRNPL
HNRNPM
HOOK1

LEPRE1



SGIP1
SH3BP2
SH3BPS5

SH3GLB1
SHF
SHISA2

SIAH3
SIPAIL1

SKAP2
SLAMF1
SLAMF7

SLC11A2
SLC12A8
SLC16A1
SLC20A1
SLC25A1
SLC25A23
SLC25A24
SLC25A30
SLC30A4
SLC35F5
SLC46A3
SLC7A3
SLC7AS
SMAGP
SMCHD1
SMPDL3A
SNAI3
SND1
SNTB1
SNTB2

SUGT1
SULF2
SULT2B1
SUsD3
SWAP70
SYNE2
SYTL1
SYTL2
SYTL3
TAGLN2
TANC1
TAP1
TAX1BP1
TBC1D19
TBC1D228
TBC1D2B
TBC1D30
TBKBP1
TBLIX

TMEM106A
TMEM107
TMEM108
TMEM143

TMEM151B
TMEM158
TMEM159
TMEM163

TMEM170B
TMEM180
TMEM205

TMEM26
TMEM30A

SLC37A3
SLC38A9
SLC39A11
SLC39A6
SLC39A7
SLCa1A2
SLC41A3
SLC4A4.
SLC4A7
SLCBA3
SLC9A6
SLC9A8
SLCO4A1
SLFN2

SUPT3H
SUV420H1
sv2c
SVAL1
SYPL
sys1
szT2
TAF1C
TANG2

TAZ
TBC1D10A

TEX264
TGFBI1I1
THY1
TIGIT
TIMM10
TIP3
TK2
TKTLA
TLR1
TM2D1
TM2D3

TMEM1618
TMEM1858
TMEM191C
TMEM208
TMEM221
TMEM223
TMEM41B
TMEMS0A
TMEMBO
TMEMB3A
TMEM64
TMEM81
TMEM878
TMIE
TMSBAX
TMUB1
TNFAIP3
TNFSF138
TNFSF8
TNP2
TOB1
TOMM20
TOMM34
TPP1
TPRGL
TRAF5
TRAT1
TRIAP1
TRIB3
TRIM16

LGR4.
LHX6
LIF
LGt
LIPG
LIPT2
LMLN
LMNA
LMo4
LOC3809
LONP1

94

MARCKSL1
MARVELD1

MORF4L2
MOV10
MPHOSPH10
MPHOSPH6

MRPS27



TMEM45A
TMEM51
TMEM66
TMEM71

TMEM9
TMOD3
TNFRSF1A
TNFRSF1B

TNFRSF9
TNFSF10

TNKS1BP1

TRIB2
TRIM12A
TRIM13
TRIM14
TRIM30A
TRIM36
TRIM46
TRIM59
TRP53INP1
TSPAN3
TSPAN31
TTC39B
TTC78

TUSC3

TXK
TXNDC16
UBAC2
UBE2C
UBE2F
UBE2H
UBE2L6
UBE2S
UEVLD
UGCG
UHRF1BP1L
UNC1198
UNC93B1

WRN
XCR1
XDH
XKRS
XPR1
YIPF4.
YPEL4
YWHAG
ZBP1
ZDHHC21
ZEB2
ZFP287
ZFP36L1
ZFP395
ZFP608
ZKSCAN17
ZNRF2
ZYG11B

TRIM39
TRIMB5
TRIM8
TRIPG
TSHZ3
TSPAN17
TSPAN32
TSPANg.

ZSCAN22

NSF
NSFL1C



NSMCE4A
NSUN2
NSUN4.
NT5DC3
NTSE
NUAK1
NUCB2
NUDC
NUDCD1

NUP88
NUP93
NUP98
NUTF2
NYNRIN
OAZ3
0CIAD2
OCRL
obct
ODF2L.
OGDHL
OLFR1033
OLFR856-PS1

PLSCR1



PLSCR4
PLXNA3
PLXNB1
PMEPA1
PNCK
PNMA1
PNN
PNO1
PNPT1
POGK
POLA2

PPAPDC1B
PPFIA3
PPFIBP1
PPID
PPM1F
PPME1
PPP1CC
PPP1R12B
PPP1R3C
PPP1R3D
PPP1R8
PPP2R1B
PPP4R4
PPRC1
PPTC7
PRDM10
PRDM4.
PRDM5
PRIM1
PRKAR1B
PRKCI
PRKRIR
PRLR
PRMT1
PRMT5
PRMT7
PROCA1
PRPF19
PRPF3
PRPF31
PRPF38B

PYCRL
PYROXD2
QRSL1
QSER1
Qsox2
QTRTD1
R3HDM1
RAB11FIP3
RAB23
RAB26
RAB38
RAB3IP
RABGGTB
RABL2
RAC3
RAD1



RARG
RARS
RARS2
RASA1
RASAL2
RASGEF1B
RASGRP3
RASL11B
RBBP7
RBBPS
RBFOX2
RBM17
RBM18
RBM19
RBM25

RIOK2
RMRP
RNASEH2B
RNF149
RNF19A
RNF208
RNF216
RNF8
RNFT1
RNFT2
RNMT
RNMTL1
RNPS1
RNU12
ROCK2
RORA
RORC
RPAP3
RPP30
RPRD1A
RPS27L
RPSBKC1
RPUSD2
RRAGA
RRAGD
RRP1
RRP12
RRP15
RRP1B
RRPY
RSAD1
RSL1D1
RSRC2
RTEL1
RTKN

SCARNA17
SCLT1
SCN1B
SCN4B
SCRIB
SDAD1
sDC1
SDC2
SDHAF1
SEC1
SEC24A
SEC61A2
SELP
SEMA3D
SEMAGD

SERPINE1
SERTAD4
SET



SETD6
SF3A3
SFPQ
SFRP2
SGK1
SGOL1
SH3BGRL2
SH3BP4
SH3PXD2B
SH3RF1
SHB
SHMT1
SHMT2

SKI
SKIV2L2
SKP2
SLC12A2
SLC15A3
SLC16A10
SLC16A4
SLC18A2
SLC19A1
SLC19A2
SLC1A4
SLC22A17
SLC25A13
SLC25A15
SLC25A18
SLC25A19
SLC25A27
SLC25A42
SLC27A6
SLC29A1
SLC29A2
SLC34A3
SLC35D3
SLC37A2
SLC38A6
SLC39A1
SLC39A10
SLC39A14
SLC41A1
SLC43A1
SLCA43A3
SLC44A1
SLC46A1
SLCAA11
SLCaA2
SLC4A8
SLC5A3
SLC7A14
SLC7A6
SLCOA5
SLCOA7
SLCOA9
SLFN10-PS
SLMO2
SLTM
SMARCAD1

SMPD4
SMYD2
SMYD5
SNHG1
SNHG8
SNORA21
SNORA3
SNORD104
SNRNP70
SNRPAT
SNRPD1
SNX16
SNX27
S0CS2
SORBS1
SORT1

STEGALNAC3
STEGALNACA

STARD13

STATSA



TIMELESS
TIMM17A
TIMM17B.

TLCD1
TLE2
TLN2

TMISF1
TMISF4
TMCC2
TMEFF1
TMEM1208
TMEM131
TMEM132A
TMEM136
TMEM144
TMEM17
TMEM1768
TMEM190
TMEM201
TMEM216
TMEM558
TMEM63B
TMEM868

TMTC2

TMTC3

TMTC4

TNF
TNFAIP1
TNFRSF10B
TNFRSF138
TNFRSF21
TNFRSF23
TNFRSF25
TNFRSF8
TNFSF4
TNIP1
TNIP2



UBTD2
UCHL1
UCHL3
UCHL5
UHRF1
UHRF1BP1
uIMC1
UMPS
UNG
UPF2
UPF38
UPP1
URB2
UsP1
UsP10
USP11
usP22
USP27X
USP31
USP33
USP40
USP46
USP49
USPBNL

VKORC1L1
VMN1R58
VMN2R96

VWAT
WDFY4
WDHD1
WDR3
WDR35
WDR36
WDR43
WDR47
WDR60
WDR61
WDR62
WDR75
WDR92
WDYHV1
WFDC16



ZFP85-RS1
ZFP870
ZFPY



Supplementary Table 2. List of shared upstream regulators and canonical pathways in each group. Numbers indicate —logP values of an enrichment score of each upstream regulator or
canonical pathways. The list shows ones highly significant to all subsets in each group (-logP>3 or P<0.001 for upstream regulators and —logP>1.3 or P<0.05 for canonical pathways).

For L2 and L3 groups, canonical pathways significantly shared by three out of four subsets are shown.

Group Canonical Pathway NKT1 ILC1 V5 Th1 NK
Natural Killer Cell Signaling 10.86 8.52 6.27 5.43 9.39
Pathogenesis of Multiple Sclerosis 4.65 2.10 3.44 2.34 1.95
Crosstalk between Dendritic Cells and Natural Killer Cells 3.50 2.56 175 4.19 2.18
Production of Nitric Oxide and Reactive Oxygen Species in Macrophages 2.84 1.58 4.12 4.16 1.64
Integrin Signaling 2.60 7.54 6.31 6.47 9.46
Germ Cell-Sertoli Cell Junction Signaling 2.35 2.99 4.00 3.96 1.95
Type | Diabetes Mellitus Signaling 2.21 3.47 1.41 5.00 1.76
PKC8 Signaling in T Lymphocytes 2.07 3.20 4.39 3.38 1.58
Erythropoietin Signaling 1.96 1.63 2.95 331 139
Leukocyte Extravasation Signaling 1.95 2.87 2.62 1.72 2.81
L1 CCRS Signaling in Macrophages 1.89 4.72 5.40 3.12 2.60
Chemokine Signaling 1.88 1.54 3.58 3.07 1.89
TREM1 Signaling 1.86 3.76 3.55 3.64 3.28
Reelin Signaling in Neurons 1.82 3.65 3.44 2.89 2.46
Ceramide Signaling 1.75 271 4.94 2.17 3.02
Cytotoxic T Lymphocyte-mediated Apoptosis of Target Cells 1.73 5.07 3.75 3.62 2.56
Virus Entry via Endocytic Pathways 1.61 4.78 2.28 4.56 5.82
NF-kB Signaling 1.57 1.75 2.60 1.64 1.38
Paxillin Signaling 1.54 5.42 5.11 4.26 5.56
Pancreatic Adenocarcinoma Signaling 1.47 217 1.45 1.51 1.30
Role of Pattern Recognition Receptors in Recognition of Bacteria and Viruses ~ 1.31 247 2.29 3.79 1.54
p70S6K Signaling 131 1.88 5.07 3.79 2.63
NKT2  ILC2 V6 Th2
cAMP-mediated signaling 2.24 3.46 0.00 1.86
Protein Kinase A Signaling 2.07 2.09 0.66 3.35
L2 G-Protein Coupled Receptor Signaling 1.90 3.48 0.00 1.53
T Helper Cell Differentiation 1.81 3.68 2.42 0.51
Altered T Cell and B Cell Signaling in Rheumatoid Arthritis 1.58 3.20 2.77 0.35
Airway Inflammation in Asthma 1.45 4.79 2.70 0.75
NKT17  ILC3 V2 Th17
L3 Inhibition of Matrix Metalloproteases 1.77 153 3.57 1.18
Type | Diabetes Mellitus Signaling 1.75 1.95 1.25 1.85

Group Upstram Regulator NKT1 ILC1 V5 Th1 NK
ITK 30.10 1231 10.66 13.83 11.15
2 18.61 9.79 13.85 14.82 11.72
1L12 (complex) 18.16 751 7.83 21.00 8.73
121 14.90 12.67 12.60 8.84 1031
115 14.23 8.58 12.37 12.91 8.36
IFNG 12.96 835 14.35 29.79 9.73
TCR 11.53 5.25 9.68 17.82 6.68
iLa 11.16 11.71 11.25 15.19 6.69
1110 10.34 4.90 6.25 10.44 6.69
TGFB1 9.29 11.09 10.18 23.16 12.61
TNF 9.24 6.64 12.47 2031 7.01
CSF2 8.74 5.16 573 7.30 4.99
cD28 8.70 3.47 6.57 9.39 3.14
FAS 8.17 5.23 5.95 10.38 4.15
cD3 7.99 5.29 10.75 7.65 5.24
Is 7.79 6.92 7.85 15.14 8.45
STAT3 7.50 377 7.73 20.16 3.65
IL18 7.40 4.07 4.69 9.28 4.57
ESR1 7.33 5.60 8.50 12.79 374
L1 TLRA 7.24 435 9.20 9.16 3.46
CREBBP 7.08 6.83 9.60 11.52 7.29
D2 7.04 4.45 8.90 11.03 5.80
Interferon alpha 6.73 6.23 4.58 20.54 4.50
IFN alpha/beta 6.30 3.04 3.68 6.68 339
SATB1 6.13 8.71 5.78 4.84 6.76
D3 5.85 4.29 9.51 10.59 5.60
ERBB2 5.78 6.80 3.42 15.57 5.67
ETS1 5.32 5.05 6.08 5.45 551
186 5.15 4.62 3.62 5.44 3.89
IRF3 5.13 4.60 3.54 12.98 3.24
IFNA2 5.10 5.46 3.80 24.48 336
CD40LG 4.69 341 7.58 13.93 3.96
IRF7 4.21 7.03 3.67 17.35 4.59
(3] 418 4.60 6.57 4.84 6.76
FOX01 3.69 4.00 361 5.85 3.63
PI3K (complex) 3.53 6.96 5.15 3.45 7.79
D38 3.43 5.60 3.82 12.86 552
ccLs 3.04 4.18 3.97 3.52 4.55
EP300 3.04 957 3.64 8.79 6.66
NKT2 ILC2 V6 Th2
P53 1231 6.72 23.02 7.46
CsF2 11.46 8.29 25.52 5.93
D2 7.60 12.20 13.82 5.95
D3 7.42 12.96 14.51 5.66
RRP18 6.39 7.88 8.03 417
L2 TGFB1 5.84 6.31 15.00 6.31
ESR1 5.77 535 6.73 3.83
cD3 5.15 9.98 11.15 443
ERBB2 4.51 6.17 13.15 377
TCR 372 6.73 12.59 5.88
MYC 3.27 3.85 10.69 3.13
NKT17 ILC3 V2 Th17
D3 5.76 6.11 7.11 4.75
D2 4.84 7.12 7.28 378
L3 BCL6 3.35 3.51 416 4.90
EP300 3.19 6.25 16.43 5.53
L4 3.06 4.92 6.00 7.43
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